BASIC sRNA AND TF MODELS
Our basic model, which treats duplex formation as a single bimolecular reaction step, is very similar to that previously described (4) (5) (6) (7) 
[S5]
[mRNA*] is the steady state target mRNA concentration and its derivation has been reported (7). For
where [duplex*] is the steady state duplex concentration.
The TF circuits were modeled using a set of dynamic equations with the repression and the activation of transcription described with standard Hill functions (13) . The set of dynamic equations used to model TF repression are: 
For simplicity, the parameter values for the repressor and activator are the same but this does not need to be the case. [ ]
for the TF activator.
[S12]
EXTENDED sRNA MODEL
The extended sRNA model includes the role of Hfq in mediating duplex formation as shown in Supplementary Figure S1A. We have previously described a similar model (26) but in this study the model does not include competing sRNAs and target mRNAs from other pathways and there are different degradation rate constants for the different species. The sRNA binds first to Hfq followed by the target mRNA or the target mRNA binds to Hfq followed by the sRNA resulting in a ternary Hfq complex. We
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Hussein & Lim assume that for each sRNA-target mRNA pair, one face of the Hfq hexamer is specific for the sRNA and the other is specific for its cognate target mRNA (i.e. ternary Hfq complexes with two sRNAs or two target mRNAs do not occur) (1) . The sRNA and target mRNA in the ternary complex can anneal resulting in a stable sRNA-target mRNA duplex that is released. There is evidence that the duplex may not always be fully annealed before release (53) but this does not affect the model. Once the duplex forms we assume it does not significantly disassemble or re-bind free Hfq. Other than duplex formation and release all binding reactions are treated as reversible.
The set of differential equations used to describe the system are: Figure S1A) . k-S , k-T , k-STH and k-TSH are the RNA dissociation rate constants and they were all assigned the same value of 0.1 min -1 unless otherwise stated (these values include the relatively small contribution that the dilution associated with cell growth has on their removal) (Supplementary Figure S1A) . k DUP is the rate constant for duplex annealing and release from the ternary complex and it was assigned a value [S20b]
COMMENTS ON sRNA DEGRADATION RATES
The degradation rate of sRNAs varies widely. A relatively short half-life of 2-5 min has been reported for DsrA, depending on the temperature and isoform (54) and 7-8 min for RprA (55) . OxyS the change in the sRNA degradation rates had minimal effect on the response curves (Supplementary Figure S5) . While the longer half-lives of some sRNAs would have minimal effect on the response curves it is possible they may affect the dynamics. Longer half-lives would mean the clearance rate of excess sRNAs would be lower and therefore the time delay in turning off their activity could be greater. This effect would likely be offset to some extent by the fact that high concentrations of sRNAs are harder to achieve than for TFs (due to the lack of amplification that occurs with translation and their clearance through duplex formation) and because the response curve for sRNAs is typically linear.
TIME LAG
The models do not take into account the difference in the time required to produce the first sRNA and first TF protein. However this time lag is likely to be very small compared to the time scales needed to produce a significant change in target protein concentration. Assume the average lengths of a sRNA gene and TF gene are 100 and 1000 nucleotides respectively then the difference in the amount of time needed to transcribe these genes will be 900 nucleotides divided by the average transcription rate (42 nucleotides/s) (43) . Therefore the TF mRNA takes ~ 20s longer to be transcribed. Translation of the mRNA occurs as the TF mRNA is being transcribed and the ribosomes progress at a rate that is equivalent to the RNA polymerase (59,60) therefore there is no need to factor additional time for translation. Consequently the first TF is generated at approximately the same time as transcription of the first TF mRNA is completed. That is, the first TF will be produced ~20s after the first sRNA. There are no further delays after the first sRNA and TF mRNA are created and all subsequent sRNAs and TF mRNAs are generated at rates determined by the rates of transcriptional initiation and transcription, which will be approximately the same for sRNA and TF circuits if their promoters are approximately the same strength.
SUPPLEMENTARY FIGURE AND TABLE LEGENDS
Supplementary Figure S1 . The values with the sRNA half-life of 5 min are the same as shown in Figure 2C .
Supplementary Table S1 . Strains. ‡ Previously described (20) . Table S2 . Plasmids. ‡ Previously described (20) . ^ These plasmids have the same layout as pHL98 (20) . ◊ These plasmids have the same layout as pHL404 (20) with mCherry replacing the sRNA, araC replacing hfq, or Plar replacing PLtetO-1. 
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